Abstract. We use latent class models to correct measurement error in estimates of the dynamics of relative income poverty in ten EU countries measured over four waves of the European Community Household Panel. A latent mover-stayer Markov model gives an acceptable fit to all ten transition tables. We focus in more detail on four countries -Denmark, the Netherlands, Italy and the UKand show that mobility in poverty transition tables is over-estimated by between 25 and 50 percent if measurement error is ignored. In addition, once error is corrected, poverty rates show less crossnational variation.
Introduction
We model poverty dynamics in 10 European countries using ECHP data, but, in contrast to virtually all earlier attempts, we take account of measurement error. We do this by using a model-based approach to measure the degree of stability and change in poverty dynamics. Any use of data to draw conclusions about a phenomenon is based on a model -whether this is recognised or not. In our approach to analyzing poverty dynamics we use an explicit model which, in the conventional way, has two parts: a measurement sub-model, that captures the relationship between the observed data and the underlying reality we seek to measure; and a structural sub-model that refers to processes taking place in that underlying reality. Conclusions about poverty dynamics that are drawn on the basis of observed data (for example, [22] ) implicitly assume a saturated structural model and a measurement model that posits an exact correspondence between measured poverty and true poverty. But this will almost never be the only model that a set of data will support, and in this paper we show that some simple but plausible models, incorporating both structural and measurement components, provide a very good fit to European poverty data, and are to be preferred to a saturated structural model on the basis of parsimony and, we argue, of plausibility too. In particular, the use of such models allows us to separate the amount of true change in our data from apparent change that is, in fact, the consequence of measurement error. Since our focus is on income poverty, we envisage such error as arising predominantly from inaccurate measurement of income that leads to misclassification of those cases with incomes close to the poverty threshold.
In contrast to much research that tries to take account of measurement, and other, error, we work with categorical, rather than continuous, variables. The reason for concentrating on categorical variables is that the most influential poverty measurements are simple head-counts, such as the US Census poverty classification or the relative poverty risk measure in the EU social indicators. Qualitative difference is also (implicitly) emphasised in most definitions of poverty, where relative differences in wealth and other resources are assumed to cause an absolute difference in the capability to function or attain some minimum acceptable way of living in the society [2, p. 78], [34] , [35, p. 31] . For correcting error in headcount poverty measures we draw specifically on latent class models [36, 24] . One advantage of such models is that they yield separate estimates of the reliability of measurement of both the poor and non-poor.
We fit these models to data from 10 European countries, and we then focus on four countries -the Netherlands, Denmark, the UK and Italy -in order to show what one can learn from the models about poverty dynamics. In all four cases, correcting for error leads us to conclude that there is less movement in and out of poverty than had been thought. And we argue that the between-country differences we uncover are more plausible than those that we might have arrived at through a simple examination of the observed data.
Previous studies of poverty dynamics and the problem of measurement error
Since the influential article of Bane and Ellwood [3] it has been accepted that analysing poverty as a longitudinal phenomenon is essential both to our understanding of it and to the development of social policy. Eurostat has recently started to publish persistent poverty risk rates alongside measures of the cross-sectional poverty rates in EU countries, and it seems that far fewer people live in persistent poverty than are in poverty at any given time (see [2] ). This means that there is high mobility in and out of poverty and a much larger part of the population has experienced poverty than cross-sectional figures indicate. According to the study of 11 EU countries by Layte and Whelan [25] , only about half of those living in poverty at a point in time were in the same situation a year earlier. However they also found that the incidence of poverty tends to be concentrated in the same part of the population, showing an unequal distribution of the risk of becoming poor. These two aspects of poverty dynamics -the high rate of poverty mobility associated with a majority of experiences of poverty being short-lived and the fact that only a minority of the poor are living in uninterrupted long-term poverty -seem to surface in one form or another in most studies of poverty dynamics (see [3, 12, 27, 40] ). However, many researchers have expressed their concern about the possibility of measurement error in longitudinal poverty studies and the
